Cheatgrass (Bromus tectorum L.), a vigorous, introduced annual, covers millions of acres of abandoned cropland and depleted rangeland.
Although cheatgrass provides considerable livestock feed, it varies greatly in production, dries up early, and is a fire hazard (Hull and Stewart, 1948) . Plant hosts of the beet leafhopper such as Russian thistle (SaZsoZa kali L. var. tenuifoliu Tausch) occupy cheatgrass areas following mechanical or biological disturbances and fire (Piemeisel, 1938) . Stewart and Hull (1949) Soil was dried on greenhouse benches and 3,740 grams put in each can. The percent moisture was ascertained and thereafter water was added after weighing each can to determine water needs. Gypsum moisture blocks in some cans also helped determine moisture potential. Enough water was added to keep the plants growing well, but drainage was avoided.
The soil was a sandy loam obtained near Bliss, Idaho, with the following characteristics: 7.3 Seeds were pregerminated and put in cans or boxes and covered with one-fourth inch of soil. Cheatgrass commenced germination in two days and germinated 100 percent in four days. The wheatgrasses started to germinate in four days and reached 80 percent in eight days. To get all seedlings started growing at the same time, germination of the wheatgrasses was started two days earlier than that of cheatgrass.
A plastic sheet was placed over all cans and boxes for three days after seeding to reduce water loss. Cans had a surface area of 0.20 square feet and boxes 0.24 square feet. Cans and boxes were rotated weekly. A board as high as the cans shaded the outer rows. Air temperatures at the plant level ranged from 60" to 88" F. during the day and 38" to 58" F. at night during the study.
When seedlings in the wateruse study were one inch high, the soil surface was covered with one-half inch of fine gravel to reduce evaporation.
The cans were then covered with a plastic sheet, perforated for each plant. However, the plastic caused heat damage and was removed after three days. A row of alfalfa plants in gallon cans and clipped to the same height as the grass plants formed a buffer strip for the outer rows.
Studies were begun February 27, 1961. Heights were measured weekly.
By mid-April top and root growth had ceased in cans which had a high density of cheatgrass plants. Studies were ended on April 26 before roots commenced dying. Soil was carefully washed from the roots and air-dry weights of tops and roots were obtained.
Significance of results at the one-percent level was determined by Duncan's (1955) multiple range test.
Results

Competition Between Cheafgrass and Three Wheafgrasses
Each treatment had five wheatgrass plants growing with 0, 10, 40, or 160 cheatgrass plants (Table 1) . Only crested wheatgrass was grown alone and with ten cheatgrass plants. Five crested wheatgrass plants growing alone produced 3.9 grams of herbage but in competition with 10 cheatgrass plants only 15 percent of that amount was produced ( Figure 1 ). Roots could not be accurately separated, but by observation cheatgrass competition reduced wheatgrass root yield as much as it reduced top yield. Differences in growth and water use among crested, fairway, and Siberian wheatgrasses growing in competition with 40 cheatgrass plants were not significant.
Cheatgrass used water more efficiently than the wheatgrasses. Since there was more exposed soil in the wheatgrass cans there may have been slightly greater evaporation which would have increased the water requirement. Water requirement is the weight of water used divided by the weight of herbage produced. Soil in cans with no plants and no gravel cover used 24 to 33 percent as much water as soil with plants and no cover.
Competition Between Cheafgrass and Crested Wheafgrass
Results were similar to those in study 1. As cheatgrass plant numbers increased, the yield of crested wheatgrass decreased. Crested wheatgrass growing with 0, 10,20, and 30 cheatgrass plants per can yielded .49, .13, .08, and .04 grams of herbage per plant. Cheatgrass used 54 percent as much water as did crested wheatgrass.
Wafer Use by Cheafgrass and Crested Wheafgrass
Five plants each of cheatgrass and crested wheatgrass were grown alone and in combination (Table 1) . Five plants of crested wheatgrass without cheatgrass produced 4.6 grams, three times Root length of wheatgrass plants decreased significantly as the number of cheatgrass plants increased. Cheatgrass roots elongated more rapidly and were longer, finer, and spread wider than wheatgrass roots ( Figure  3 ).
Discussion
Cheatgrass is a severe competitor with other grasses. Even a small number of cheatgrass plants reduced growth of wheatgrass to between l/7 and l/3 of that produced without cheatgrass. Cheatgrass is also a strong competitor with itself. Increasing plant numbers decreased the weight of individual plants. Where cheatgrass numbered 10, 40, and 160 plants per can, individual plants weighed .75, .20, and .05 grams. Cheatgrass seeds germinated more rapidly and the tops and roots elongated faster than those of crested wheatgrass. It could thus compete severely with crested wheatgrass for light and moisture. Cheatgrass roots occupied a wider and deeper soil area and the roots were finer with more roots for a given weight than for crested wheatgrass. Cheatgrass could thus absorb water and plant nutrients from a larger soil volume than could crested wheatgrass seedlings. Studies by Evans (1961) suggested that cheatgrass is more efficient in the extraction of soil water than crested wheatgrass.
In the water-requirement study crested wheatgrass re-
